This study aims at answering two basic questions regarding the mechanisms with which hormones modulate functional cerebral asymmetries. Which steroids or gonadotropins fluctuating during the menstrual cycle affect perceptual asymmetries? Can these effects be demonstrated in a cross-sectional (follicular and midluteal cycle phases analyzed) and a longitudinal design, in which the continuous hormone and asymmetry fluctuations were measured over a time course of 6 weeks? To answer these questions, 12 spontaneously cycling right-handed women participated in an experiment in which their levels of progesterone, estradiol, testosterone, LH, and FSH were assessed every 3 days by blood-sample based radioimmunoassays (RIAs). At the same points in time their asymmetries were analyzed with visual half-field (VHF) techniques using a lexical decision, a figure recognition, and a face discrimination task. Both cross-sectional and longitudinal analyzes showed that an increase of progesterone is related to a reduction in asymmetries in a figure recognition task by increasing the performance of the left-hemisphere which is less specialized for this task. Cross-sectionally, estradiol was shown to have significant relationships to the accuracy and the response speed of both hemispheres. However, since these effects were in the same direction, asymmetry was not affected. This was not the case in the longitudinal design, where estradiol affected the asymmetry in the lexical decision and the figural comparison task. Overall, these data show that hormonal fluctuations within the menstrual cycle have important impacts on functional cerebral asymmetries. The effect of progesterone was highly reliable and could be shown in both analysis schemes. By contrast, estradiol mainly, but not exclusively, affected both hemispheres in the same direction.
Introduction
Sex differences in functional cerebral asymmetries (FCA) are assumed to result from differences in underlying sex hormone levels. These individual and sex-related differences seem to be mediated by the organizing and activating effects of sex hormones [17] . These aspects of sex hormone-related modulations of FCA can best be investigated in women before menopause, because their natural steroid hormone levels fluctuate in relatively short time intervals during the menstrual cycle.
In a recent visual half-field (VHF) study [8] , we could show concurrent shifts in FCA in a left-hemisphere dominated verbal task (lexical decision) as well as in two right-hemispheric non-verbal tasks (face discrimination and figural comparison) in spontaneously cycling women. For all tasks, we observed a greater FCA during menses and a more symmetrical functional organization during the midluteal phase. The second experiment of this study yielded that the FCA pattern in men and postmenopausal women remained stable over time for all these tasks and were similar to those of spontaneously cycling women during menses [8] . The control of carry-over effects due to the repeated measures design [7] as well as the validation of cycle phases using hormone assays were two important preconditions to reveal these results. Moreover, we could show the progesterone level to be an important agent that is significantly enhanced during the luteal phase, and that was significantly related to the degree of FCA. In the figural comparison task, progesterone had an enhancing effect on the less specialized left-hemisphere, and thus, had effected a reduction of the right hemisphere advantage [8] .
The observation that spontaneously cycling women show greater FCA during menses compared to the high progesterone phase is supported by other studies using left (dichotic listening with verbal stimuli [11] ) as well as right-hemispheric tasks (face decision [10] , figural comparison [14] ). Other studies revealed strongest lateralization 0028-3932/02/$ -see front matter © 2002 Elsevier Science Ltd. All rights reserved. PII: S 0 0 2 8 -3 9 3 2 ( 0 1 ) 0 0 1 7 9 -8
